GEOPHYSI CAL MODEL OF CARBONATE- HOSTED Au- Ag

COX AND SINGER MODEL No. 26a Conpilers - WD. Heran
D.B. Hoover
A Geologic Setting )
*Regional ly adjacent to or along high-angle normal fault zones related to
.continental margin rifting, or regional thrust faults or bedding.
ZSel ective hydrothermal replacement of carbonaceous |inestones or dolonite
where these are intruded by igneous rocks.
ZVery fine grain native gold and/or silver, pyrite and arsenic sulfide
disseminated in host rocks and associated silica replacenent.
B. Ceol ogic Environment Definition
Rermote sensing data can define nmajor |ineaments and tectonic structural zones
and their intersection with major fault systenms (Rowan and Wetlaufer, 1981).
Renotely sensed data can define mmjor lithologic boundaries and areas of alteration

Kruse ‘and ot hers,

1988) .

Aer omagneti ¢ and

gravity methods have been used to

elineate the margins of

intrusions in the near

subsurface and determ ne ngjor

faults beneath sedinentary cover
Radi oel ement data have possibili
associated with faulting

(Gauch, 1988, Gauch and Bankey, 1991). .
ibilities for defining zones of hydrothermal alteration
Pitkin, 1991). Airborne electromagnetic resistivity data

have been used to ma

I'ithol ogy and detect

alteration in addition to delineati

ng

(Taylor, 1990; Pierce and Hoover,

and Wj ni ak and Hoover,

1991) .

structure at the surface and under shallow cover
1991; Hoover and others, 1991;
c. Deposit Definition

H gh angle fault zones and shear zones can be mapped by a variety of

el ectromagnetic methods as conductive anonmalies within sedinents or
1989;

rocks (Hoekstra and others,
Heran and MCafferty, 1986).
to delineate pluton margins,
determ ne depth of alluvial
are able to map hydrothernal
silicification caps as a high

Hoover and ot hers,

crystalline

1984; Heran and Smith, 1984;

Detailed magnetic and gravity surveys can be enpl oyed

map major fault zones,
cover (Grauch, 1988).
alteration and faulting
(Hal I of, 1989; Corbett,

El ectri a

['ithologic boundaries and
resistivity nethods
as a resistivity low and
1990; and Hoekstra and ot hers,

1989) . Seisnmic methods have been used to delineate high angle faults, lithologic
contacts and hydrothermal alteration (Cooksley and Kendrick, 1990). Gold bearing
structures containing clay or carbonaceous (graphite) material can be mapped using
the induced polarization nmethod. Radiometric surveys have possibilities for napping
alteration along faults (Porter, 1984).
D. Size and Shape of Shape Average Size/Range
Deposi t Tabular to highly 3.9,0.4-20x10° i
i rregul ar
Alteration Haloels Variable, irregular ?
Cap I rregul ar bl anket
E.  Physi ((:al . P)roperti es Deposi t Al teration Cap Host
units
Description Hydr ot hermal repl acenent Siliceous cal car eous
of cal careous rock repl acenent rocks
1. density (gmcc) 2.6 ? 2.65-1.9-2.91
2. porosity ? ? ?
3. susceptibility 0.0-? | ow 20- 0- 280"
(10°cgs)
4. remanence | ow | ow
5. resistivity (ohmm 20, 10-50 vari abl e 1500- 350- 6000
6. chargeability 30, 20- 40" ? 5.2-20%
(nv-sec/v)
7. seismc vel. 2.5" - ? 4.3-6"
(km sec)
8. radioel enents
K% variable up to 4.5 ? 0.27
U-ppm variable up to 10 - ? 2.2,0.1-9.0
Th- ppm variable up to 16 - ? 1.7,0.1-7
9. OQher (specific)
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F. Renote Sensing Characteristics

Visible and Near IR - Regionally, l|andsat images have been used to
delineate |ineanents and mmjor structural zones in Nevada (Rowan and
Wetlaufer, 1981). Distinctive signatures can be detected from hydrothernal
alteration products exposed at the surface (ie., illite, kaolinite,
montrorillonite, jarosite and alunite).

Thermal IR - Emssivity-ratio inages prepared from data acquired by the
Thermal Infrared Mapping System (TIMS) have been used to detect and map
previously unrecognized silicified carbonate host rocks at the Carlin deposit,
Nevada (Watson and others, 1990).

G Comment s

Intense exploration for this deposit type in the 80’s has generated a
variety of geophysical applications many of which are helpful in areas of
cover. Regional exploration can be greatly aided by renote sensing and
airborne EM  Gound EM profiling is the best bet for locating faults.

El ectrical or EM techniques can define areas of alteration.

H References

1. Ballantine, E., 1989, Advisory systems for selecting the proper
geophysi cal techniques for mning exploration: Univ. of Mssouri,
RolI's, unpublished PhD. thesis, 121 p

2. Cooksley, J.W, and Kendrick, P.H, 1990, Use of seisnic geophysics in the
detection of epithermal precious metal deposits in the western US. :
Explore - The Association of Exploration CGeochem sts Newsletter, no. 67,
p. 1-4.

3. Corbett, J.D., 1990, Overview of geophysical methods applied to precious
metal expl oration in Nevada, in Semnar: Geophysics in Cold
Expl oration, sponsored by Ceological Society of Nevada and SEG mining
conmmittee, p. 1-21.

4. Gauch, V.J.S., 1988, Ceophysical tools for defining covered features:
significance for dissemnated gold deposits in Nevada, USA [ext. abs.]:
CGeol ogi cal Society of Australia, Bicentennial CGold 88.

5. Grauch, V.J.S., and Bankey, Viki, 1991, Prelimnary results of
aeromagnetic studies of the Cetchell Dissemnated CGold Deposit Trend,
Osgood Mountains, north-central Nevada, in Raines, GL., Lisk, RE,
Schafer, RW, and WIkinson, WH., eds., Geology and Ore Deposits of
the Great Basin, Volume 2: Geological Society of Nevada, p. 781-791.

6. Hallof, P.G, 1989, The use of the CSAMI method to map subsurface
resistivity structures in gold exploration in Nevada [abs.]: Abstract
to poster at SEG Annual Meeting, Dallas.

7. Heran, WD., and MCafferty, A M, 1986, GCeophysical surveys in the
vicinity of Pinson and Getchell mnes, Humboldt County, Nevada: U. S.
CGeol ogi cal Survey Qpen-File Report 86-432.

8. Heran, WD., and Smith, B.D., 1984, Geophysical surveys at the Getchell
and Prebl e dissem nated gold deposits, Humbol dt County, Nevada: U.S.
CGeol ogi cal Survey (pen-File Report 84-795.

9. Hoekstra, P., Hld, J., and Blohm M, 1989, GCeophysical surveys for
precious netal exploration in the basin and range, Nevada, in Bhappo,
R B., and Harden, RJ. , eds., Gold Forum on Technol ogy and Practices --
Wrld Gold "89: Society of Mning Engineering, Proceedings, p. 69-75.

108



10.

11.

13.

14.

15.
16.

17.

18.

19.

Hoover, D.B., Gauch, V.J.S., Pitkin, J.A, Krohn, MD., and Pierce, H A,
1991, Getchell trend airborne geophysics--An integrated airborne
geophysical study along the Cetchell Trend of Gold Deposits, north-
central Nevada, in Raines, GL., Lisk, RE , Schafer, RW, and
W1 kinson, WH., eds., Geology and Ore Deposits of the Geat Basin,

Vol ume 2: Ceological Society of Nevada, p. 739-758.

Hoover, D.B., Pierce, HA , and Merkel, D.C, 1986, Telluric traverse and
self potential data release in the vicinity of the Pinson Mne, Humbolt
County, Nevada: U S. Ceological Survey Open File Report 86-341.

Kruse, F. A, Hummer-MIler, Susanne, and Watson, Ken, 1988, Thernmal
infrared renote sensing of the Carlin dissemnnated gold deposit, Eureka
County, Nevada, in Bulk Mneable Precious Metal Deposits of the Western
United States: Symposium Proceedings of the Geol ogical Society of
Nevada, p. 734.

Pierce, H A, and Hoover, D.B., 1991, Airborne electromgnetic
applications --Mipping structure and electrical boundaries beneath cover
along the Cetchell Trend, Nevada, in Raines, GL., Lisk, RE , Schaefer,
RW , and WIkinson, WH., eds., CGeology and Oe Deposits of the Geat
Basin, Volunme 2: Ceological Society of Nevada, p. 771-780.

Pitkin, J.A, 1991, Radioelement data of the Getchell Trend, Hunbol dt
County, Nevada--Ceol ogic discussion and possible significance for gold
exploration, in Raines, GL., Lisk, RE, Schafer, RW, and WIKkinson,
WH., eds., CGeology and Ore Deposits of the Geat Basin, Volume 2:

CGeol ogi cal Society of Nevada, p. 759-770.

Porter, E.W, 1984, Radioactivity as a tool for gold exploration [abs.]:
CGeol ogi cal Society of America, v. 16, no. 6, p. 625.

Rowan, L.C., and Wetlaufer, P.H, 1981, Relation between regional
i neanent systens and structural zones in Nevada: AAPG Bulletin, v. 65,
no. 8, p. 1414-1432.

Taylor, R S., 1990, Airborne EM resistivity applied to exploration for
di ssem nated precious metal deposits: Ceophysics--The Leading Edge of
Expl oration, February 1990, p. 34-41.

Wat son, Ken, Kruse, F.A, and Hummer-M|ler, Susanne, 1990, Thernal
infrared exploration in the Carlin trend, northern Nevada: Geophysics.
v. 55 no. 1, p. 70-79.

Wj niak, WS., and Hoover, D.B., 1991, The GCetchell Gold Trend,
northwestern Nevada--Ceologic structure delineated by further
exploration of electromagnetic data collected during a helicopter survey
[abs.]: US. Geological Survey Circular 1062, 7th Annual MKelvey
Forum p. 77.

109



GETCHELL MINE, NEVADA
RESISTIVITY AND RADIOELEMENT DATA
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Figure 1. Apparent resistivity and radi oel ement data obtained in the South

Pit at the CGetchell Mne, Hunbolt County, Nevada. Short-dipole
in-situ electrical measurenents taken across a mneralized
structure, show lowresistivities correlated with the ore zone.
Radi oel enent data show significant increases in Kand Uin the ore
zone (Heran and Smth, 1984).
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GETCHELL MINE, NEVADA
TELLURIC AND SELF POTENTIAL DATA
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Telluric and self potential data across the northern end of First
Mss ol d s Summer Canp deposit prior to mning. The Getchell
fault zone shows as a pronounced lowin relative telluric voltage,
indicating that the fault zone at 25 and 7.5 Hz has nuch | ower
resistivity than the surroundi ng rocks. A broad self potential
low is observed east of the main fault zone which is inferred to
be related to graphitic naterial along a parallel fault (from
Hoover and ot hers, 1986).
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